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(54) MANUFACTURE OF SEIMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To provide a semiconductor device whose 
characteristics are not dependent on process conditions 
by forming a semiconductor area on the part of a silicon 
substrate surface by solid phase diffusion from a 
polycrystat silicon layer which contains impurity and 
forming a second semiconductor area by implanting 
impurity by using the polycrystat silicon and a side 
wall spacer as a mask. 

CONSTITUTION: A p-type anode area 57 is formed on 
the part of the surface layer of an n-type semiconductor 
layer 53. a spacer 58 js formed on the inner side 
surface and a cathode area 60 formed of polycrystat 
silicon doped with n-type impurity is provided inside 
the spacer 58. The n-type cathode area 56 is formed by 
impurity solid state diffusion from the cathode 
electrode 60. and an p-type anode area 57 is formed by 
impurity implantation using the polycrystal silicon 
cathode electrode 60 and the spacer 58, which is affixed 
to the side wall of the electrode 60, as a mask. 
Therefore, the p-type anode area 57 is self-aligned with 
the n-type cathode area 56. 



S6 57 

62 Bo' 




COPYRIGHT: (C)1996.JPO 



mB*mmff (jp) ^ || §^ ^ ^ (a) mmmam&m»n 

iRpW¥8- 167614 

(43)^B ^{£8^0996) 6 ^25B 



(51)Inta.» 




F I 




HOIL 21/331 








29/73 








21/329 












HOIL 


29/ 72 








29/ 91 B 








milJit mM<Dfk9 OL (^13H) 




^S76 -308516 


(71)ffiSA 


000005234 










(22)d)BtB 


^JE£6^(199012^13B 




















#^;iiift;iiiQrf&;ii«9KS]affEB i # i ^ 
















#9± OiD K 



(54) [^Qio^itc] im4mmo>9m^m 



(57) iSi^] 



56 57 
62 6oUl 58 




/ 


n 




\ 




) 



1 

pit ^mmt-nn^^ i »iiEtt<osi^##:»it©i!Bit 
{^(ommKmmm^ h^i^ sr^^-r xa t , 

J: •? «-iH^«fli:«lgESr?^fig-r5xei: SrHlSctT 5 i t Sr 

TSiK-t-sxssrtT 5 r t ^mnt-ri>m^m 5 (cis« 
^mi^mmi>m=.mmmxh'ox. m-^mi^mmtm 

fiK-r S r t Sr#« 5 * fc« 6 (w|B«® 



(2) #Hsp8-1 6 76 1 4 

2 

[0 0 0 1 1 
[0 0 0 2] 

[^ejleoswi El 8 (a) ~ (c) (i. =Be*i^«(cJ:s 
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J — v^m 7 1 n * y — 6 t ^SrJ^^-r .5 i^tc. 
;^r«ii£iic(c J; o r?^^ p n s-a-o B as-csfff 

So ^f>fC. 08 (c) nM¥'*frS3-hl'pry 
- K«« 7 ir n y- K®« 6 t ©-^^ MffiRtL, «r 

30 ^mvm 3 1 p ry - k^«7 t <n>wi<r>rim.^^m a 

X«p n^-^©ft^^5::»c#v^gP:9■ (C 
gp) ©jS^f^^-C^i* ^. n 3 t p T y - K^JjE 

7 t03ra(Dpn^-a-tt. jl^«>Aaiilli8-CfciT.tfV^fcS 

09{c, 138 (a) ~ (c) cr>^-i:^—V<n>vT J~V 
7 t n * y - 6 h ^(O^y^i/ _h(0 

K«L, , fcTtt«B£E-Cfc5, 0 8 (a) 
n * y — 6 ;J5 p r y — Kfl*^ 7 <D t^J{;iAo T V^S 

40 OX-^^hX^tz.^ -rtitf-h. L.dSrftW^tt, 08 

(a) <omm\^i:9. ^Bffi«ffiv^^li[-e-;e-efc«. L, 

«S/h$V>jE(Olli[<7)^l4. 0 8 (b) (DX^Ki^fiam 
mKX-oXmf^^ivZ P n^-^C»Bgi5<D:T:iW'felS*co<g; 

3 <oemt t 

t^X. 0 8 (c) <DJ;5(^P n^-^Offii?;^::*:#V^SS5> 

10 00 31 010 (a) JiVNL (c) ii^Mm.micx 
SSiSx S5«ao>'^^'#— 9^©llIKl;i*S»t5 n p n h 

50 7:^i^:^^m^<oi^^»)timm<ommmx^i>o m<o± 
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2 7*S»^Stt-CV>5o -tUT, p^&^—:^mm2 5 

^m^. *fc2 4ttr<Dn p n ^i&<om^ 

>^|g«E2 7 0*ffiJi»cH:'<— ;^mffi3 2 iSfSJt ^>i^TV^ 
■5. p^«l5'<-^fgJ|6 2 7 *»f>«tjxfcnSii^*#:« 2 3 

d5?^^$*vTV''T, n3V'^^^«2 9<D^®(Ctt=iW 
^;J'mffi3 3«SK^ttl^rv^5<, s/^«ffi3 0<D± 
IC, 3c5 s'^^MS;ffi3 l«Sf£^t^^^-CV^.5o 3 4. 3 
5 Ji^tu^n^-fblK. PSG m^^:^) -Cfc^, 

[00041 laiO (a) ©npn h 7 >-i^;^^<Oi8jt 
;^j£SrlftK-r5fc». -t^SilatxejiKDlWffiSSria 1 1 

(a) /£V^L (d) *3J;U:1I12 (a) ^<CV^b (b) 
*-^o P i^^'^ h h 2 1 <r>mM<r>—Ukz. n fflfeii^ 
®«2 2i:/iSnS^*fii^Sr^AU ^Er© p h V- 
-V2 l±.(n>^m^nm.^m^m2 3 SraLtr^^fi^^r/V' 

(D—m^pmp^wso^MKx.. ^kit^^mmx^xpT 

-< y W— V 2 4 *5 J;tKnffl«)ili^'SJK2 2 ^?^^-t- 
5 [01 1 (a) ] o nSli|fe#f*:«2 3®*iiD»> 
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*fb-r, 08 (b) (Oy-f K-ejt, ^©^#14:05;;*: 

•'y^a^^ 08 (a) *3<tUf (c) <DmT^(0^y(:^~VX 
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it>*)*), «!iiW<fc:!SSiiA/-en3:^5 5'>5'^«2 6 i: prtSB 
^-;^^«2 5<om:^£«? Sr^/jNU-r< 5^:, ^<?3<t5'fe 

[00091 -r^ii^*}. ±^<om^(Oy<>f :^—7h7> 
v?^ ^ ©Mj§;^&t?l*. n M^i 5 2 6 t p P^gB 

'<-^'S«2 5 a:{4@e,S-g-bTV^2)o b*^b. 
i^y =i:^<03^5 3/^®ffi3 0 tm\:M(oma^3 6 ttt 
SUOiDX tf£i> cot?, n a; 5 y iJ'ffiiSE 2 6 , p P^U^— 
:^mm2 5 t p^SB'<-;^®«2 7 tiigeS-g-LTl* 

i/^Sffia 0i<Dgafi*5j:U!prtg5'<— ;^®«2 
5. n3i$ s/;}'««2 6 t p^«|5^— ^M«E2 7<Dfi![e 
M#S:^«B14:;'c»fSia-C^bfco ^1 acDBgpgps 6<D 

L, iS^fctttf > n 31 5 2 6 i: p ^«5'<— 
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h9>'i^J^^«>®«Eti<i^dS#ll2. 5mi> 
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[0 0 141 
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40 it) ^-¥3lf*:ti«E^?^^1-SXS^IlJ^fT oi>(oti- 
[0 0 151 *fc±iS®xe(D^. «FlB^-^^#:ffi«E 

^mtm-^mi^mmtnK m:^f^mmKXox. pn 

50 ti^Xt?>o 
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[0 0 161 *fc, it^©{^S«<D^ffi±<D— g5JC»V^^ 
©«JK«>ffilStcitei||ti»J*» e> 5 ;^'<— !^Sr XS 
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[0 0 181 Mtc. i^-i|^'««^^«Sr^gi5'<->^««c. 

^Si5'<-^'®lSSr?^^i-SffH©xat. IgiK-fbt^it) 

Srm-f-5IB7^<OXSt. :^S|5'<-^|g«*»e>«th.fc^ 

«>»ASrfi'5M-b«>XStSrJiHJJc^T5t>Oi:i-So ^® 
^olttfelRftia^J^^ UfcW ;*-i^aA^«0-b«>ife<biK 

[0 0 191 mt:^ivic<\,mmi^m^t£mtm^m\'^ 

[0 0 2 0] 

mm±<r^-mcm-^mt^m^i:^^-t^j:nt. mis 
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[0 0 2 11 !i#»^±sB©xe©«, mm-^M^^i$. 

h%-^mw-mkh ^«;^|p]tt:«lcJ:org^igg-rsxs 
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[00 2 21 s^-¥^^f*^ffl«*5m-^SMt?fc , -m- 

y = i KiblK;^ t Sr-^>^ ^ LT-f ;*->'aA 
t?p§!SSr?I^J«i--5ri:-C. nSiSi p§i^©-^;^^ra 

[0 0 2 31 N^»^*:S«0«ffi±^0-gB(C^SV^^ 
^tcaS'-W^AtcJ: »»i^-if^{t:fi«6Sr?^J*-rsxS 

[00241 !|#le-hfE©XS©^. SafB^-#^«^®« 
i:»ri|t^^t:«igEi:Sr, «l;^lRj«:»{J:J:oT«l^-r*X 

50 S^fflv^T^ilSA<«l^»-t-■5ri:^cJ:*>> ^ttoJ^-Zi. 
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[0 0 2 51 f(i-^mwmmif^%-mmm.-^i>*) . m- 

-mmm^m'^ ^a-t s 0s<oxm-etti^gi5'<-;^^ 
[0026] mit^ruic<i.mm\tm^\^mtmim\''^ 

to 0 2 7 J 
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^^'f K^^ajfcSi •? -hlf fc. p I^:?';^ h v— h 5 1 ± 
Jd-SB n m»>iLy^mm 5 2 Sr^ Ur n 5 3^ 

mm^i^h. ^H{C3g^5>«<Dfc«6ropT-ryv— v-av 

5 4 ds^tt ^^^TV^5<, nS^^ffi:^ 5 3 ©*BS<?5— 
m^\)^^i^Vt.<0 (ISoT»fffiEt?«-oo) pry— K 
®«5 7*SJ^^$^^, -e^JpTy— K®:«6 5 7<Ort<il^ 

10 fe;&s*y— K«ffi6 o^l9:^te>^^Tv^T, ^©*y— 

K®« 6 0 WT^^SSJ- n * y — K^:^ 5 6 tm^^ 
^^TV^S„ *y— Kffifiie 0*3J;tJ«pTy- K^JK5 7 
©«®_h{c«^n-?n^MK®* y- K^JS«ffi6 1 , 

ry— Kffie 2*s^^t^>^^-cv^5, 

[00281 n:fjy— Kffl^ 5 6 li* y — K®^ 6 0 

K®«5 7tt, ^iSSiXy 3>'<0;&y— Kffi<16 0*J<t 
U5<E:©fl!lS<c«[iSfJ^^bfeJ^'<— !^5 8 Sr^::^^'i::bfc 
^*fiife<o^AJc<fc»)?^^$ttTv^So tSoT. pry— 

20 7J*n:*y— K®«5 6 eeS-^Urv^S. 

[00291 01 ^fe(ciB'<fc J; 5 

n*y— K^«5 6 t pry— K^*^5 7 toHcosggfi 
*5;;^-<-i^5 8co*iSrlSgi5f.5ri:lcJ:«J!fiiKfc^gi5S 

®«5 6i:pTy-K««5 7 hum-^^WSiKiioX 

30 y— K®iK5 6 t pry— K^i^S 7 i;S5ges^br 
v^-5(0-e, f5g^J^£<?5J^^^cOOjDX!ff^tcii^S#-*-r. 

y^:^^^XS<Dy'ta-t>^^#®^SbJcfc*$nj&v«, # 

[00301 laS (a) J^(:V^b (d) *J<fct;5|g4 (a) 

jiv^L (b) {4, ^^^<D^^mt^mm.<omm:^miz.j:^ 

y-f:^ K©fa3txm-SrXaWtc{l5l:«jf;::-o«>0jc^ 
»tT»f®S-e^g^6<]{-^bfct<0-Cfc5o 03. 
4 tt^MsK— 7^aiHlBlrt©r-< y v— v'a 

iiieSrJi|Ui::|ftM-t--5» Jt«^ 0 . 0 3 A c m® p 
i^p';:^ hv— h 5 1 ®^Di<^. nai«>3i^^ftE5 2iSrJ^ 
J*-r5IICi)-tCnS!^*fi«)Sr-r;^vaAL, ■tOpf-7';^ 
h h 5 1 ©«S^ffiJCj?S 1 0 ii m. Jt«{n:3 
A c mOD nSiif^^f*:S 5 3 *3i tT^ ^^i'-r/V'^^ifeJJ: J: 

<D^BJca«?6«jliipS!^#fi«iS:W';*->'iiAbfc«, f^fe 
au-CpT'f yv— v^ai^s 4S:?^^i-s<, r«z> 

50 ¥^f!|:S«(O«S(C0IJ;tt;fl9 $ 3 0 n m(Of$V^^Yt:i^ 7 
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4 [0 3 (a) ] „ ^(D±iCimcyD «b^^*i^« 

(DU^iM^^—vmmeotti:^ mm (b) ] , nm 

CVDfeJC<fc»3^fk»t6 7Srff^?30 0ninlf|;ff[$* 

<D*y-K®ffi6 0*ie>nS!^*fi«lSria:tfcS*, n*y 

— K^J®5 6S:?gJ5&-r« mm (c) ] „ JJcJci. H^y 

RIE (^^xtt'l':^>':i^5'^:^i!') ^YklKe? 
ilrac > ^ bX;* K®ffi 6 0 ©fflH^JCffi 3 0 0 

nin<D;^-<— 8 i: bTj^-f- [I^S (d) ] o SU^fi 

v^^'fkM 7 0 ^m^i^ti^. :7:th w^?;^ h 6 8 Sr^* 

U pry— K®«c5 7 tJ^iSlSC^©^^^— =>:/Sr^T 
5o r©^. *y— K«fii6 0*5J;U«>^'<— ^^5 8±© 
P';*- hWv';^ h6 8I*X'<— f-5 8<DpffiJ: ?) t.iJ>brt 
fflllc-rSdV ^L< (*;(7y— Kmi®6 0*3j;O5j^'<— ^^ 

5 SiJcliT-;*- hVv^;^ h 6 8tt^$>feV^i >t 

!>-5 8(D«jgSr^>^^'jjSi: UT p S^*fi«»«>W 6 
9 -SraA-rSc P m.^fmi(Dy( ;4->- 6 9 <DjiA^# t U 

®E50keV (droaiV'^ hci T? K— 

5X 1 0"/cm'-efT5*»Xf4x B ©-1';^- 
Ok eVXnOo 7;*- h W-v?^ h 

6 8»Kt*tci^v>-C. |^ja!SSr^T;tfi. pTy— K^JK 
5 7«s?^fifc$H5 [E4 (a) ] . ^hi^. f8iil'^kS:^T 
V^, 5 0 0 nm(O^VNK^b]K6 4 StJ^^K-TS, 
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e)'fe5*y— K««6 0*»e>©Hf*ca:fi[{cj:»)*Sn, 

— ;&-pry — K®i^5 7(DJg;5g|*. *y— K®Bi6 0i: 
^c:>mm.(D:^^—^ 5 8 <;5fflSr-^><- i: X^tc^U^nm 

[0 0 3 21 m2\t.^^m<r>mik:)s^\zl)^i)^i>-^m.. flS 

^FjrTV>Sn p n h9i^i^;^^SrWw5l>)±Jffc, p1^ 
T/;^ h h 7 1 «C n 7 2 S:^ b 
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©pTW'y ->3>'7 4iS^^tb^^TV^^>, nM^I^© 
7 3 ©-lS5<Z>*ffiSfc y i'^^:!^© (^eoT^rffiSt? 
tt-o(D) pS!Op^^?^— X^lic7 7dSJ^^$n, ^ 
<0 p ^gC'<— 7 7 <0*BIC (iff V 8 4 
fie$^^TV^^>, p^«B'<— ^®J®7 7JcSbT*®rtffll 
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^^m7 5 i n:i:5 5'iJ'®«7 6 i: ;6SJ^^£$^^-C^^-5, 
%oXpi^^^—:^mWi7 7tin3L^yfr^)gi7 6. p 

[00341 M4<ommzirivt£. ^{Zi&-<±X 5 

30 ;*:ft*«JSSr-^;t*n3i5 3/^®*at7 6» prtSB'<— 
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;feV^b (d) f*, ;t:|§9g©if^^^«i:^|S<O${it;^&jC'0P,5 
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[0 21 *%5g<r>Sl}3t:&j£{c*>*^Sffi38. iU^EA^^'TJJ* 
— 7AaiilKrt®n p n h7>i^:^^^^^(Ommm 

ms] mi<oy4^\^&^<r>mm.x.m'S: (a) 
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